Using Schachter's theory of emotion as a starting point, two predictions regarding the interaction of alcohol consumed in social and solitary situations were tested experimentally. It was predicted that the cognitive circumstances of social drinking would promote an affective response to alcohol, whereas the same objective level of intoxication would be responded to as physical symptoms among solitary drinkers. Additionally, it was predicted that the social manipulation would be effective only to the extent that "plasticity" was induced, that is, only when alcohol and not placebo was consumed. Both predictions were generally confirmed, using self-report of mood and observer ratings of amusement as dependent variables. It was conjectured that the social circumstances of drinking may be important in determining the reinforcing value of the intoxicated state.
There appear to be two distinct sets of assumptions involved in the study of the effects of alcohol and other drugs on affect and behavior. Some researchers have proceeded as though there is a relatively simple correspondence between a pharmacological manipulation and its behavioral consequences. Of this assumption, Schachter (1967) observed: It is this implicit assumption which is, I suspect, responsible for the impression of utter confusion in an area such as psychopharmacology, where it sometimes seems the rule rather than the exception to find a single drug proved in a variety of studies to have blatantly opposite behavioral effects [p. 118] .
In his own influential work, which illustrates the second set of assumptions, Schachter (1964) convincingly argued that many of the behavioral effects of a pharmacological state represent a joint function of that state and the cognitive context in which it occurs. In this view, no drug has invariable consequences for many behaviors, especially socialaffective ones; rather, the pharmacological 1 The experiment was supported by a grant from the Addiction Research Foundation of Ontario to the senior author.
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Most research with alcohol has been of the type which assumes that a particular affective change is a direct and invariable consequence of drinking. Studies of the effect of alcohol on mood illustrate this point well. The typical procedure in such studies (e.g., Hurst, Radlow, Chubb, & Bagley, 1969; Idestrom & Cadenius, 1968) has been simply to have subjects complete some form of adjective checklist after drinking alcohol. The data thus obtained are assumed to reflect "the effects of alcohol on mood" without regard for the particular circumstances in which the selfratings were made. While the importance of the cognitive context in determining the effects of alcohol appears to be recognized Kalin, McClelland, & Kahn, 1972) , it nonetheless remains to be demonstrated empirically in a wide variety of situations and placed within a meaningful conceptual framework.
In contrast to research with alcohol, there are several studies with other psychoactive drugs which attest to the general validity of Schachter's two-factor theory; the modulation of drug effects by cognitive factors has been demonstrated in the case of marijuana (Carlin, Bakker, Halpern, & Post, 1972) , amphetamine and chloral hydrate (Lyerly, 418 Ross, Krugman, & Clyde, 1964) , and even aspirin (Dinnerstein & Halm, 1970) . Thus, although there is reason to suspect that the interaction of cognitive and pharmacological factors may be a general one, there is little evidence that this is so for alcohol, which is by far the drug most commonly used by man for its "psychological" effects.
One of the most salient sources of cognitive influence in man is the sheer presence of other individuals. And in fact there have been several studies in which investigators have studied drinking in social situations (e.g., Bruun, 1959; Kalin etal., 1972; Williams, 1966) with the underlying assumption that the consequences of social and solitary drinking are somehow different. However, no theoretical rationale has been offered for this assumption, and, more importantly, it has never been tested by directly comparing the two types of situation. The present orientation provides a theoretical framework which predicts that social and solitary drinking situations will differ in their affective consequences. Further, it provides a reasonable account for the reputed preference for the former over the latter. If it is asumed that a major aim of "normal" drinking is to achieve a desired change in affective state, then a social situation should be preferred over a nonsocial one since such a change is more likely to occur at a social gathering than in any other circumstance. Such gatherings, with their richness of stimulation, would be much more likely to convert alcohol-induced plasticity into affective experience than would an environment barren of people. In the latter situation, one might expect the pharmacological state induced by alcohol to be experienced not as affect but as a set of comparatively mundane and nonreinforcing physiological symptoms.
The experiment described here was designed to test two predictions about social and solitary drinking. It was predicted that holding constant the "objective" level of intoxication, subjects drinking in a group would describe their state in terms of affective dimensions, whereas subjects intoxicated solitarily would describe the same physical state in terms of physical symptomatology. Moreover, it was predicted that the social manipulation would be effective only to the extent that plasticity was created, that is, only when alcohol and not placebo was consumed.
METHOD Subjects
The subjects were 60 males and 60 females ranging in age from 18 to 30 years, with a mean of 21.1 years. They were recruited by means of an advertisement in a college newspaper. All claimed to be experienced with alcohol, and each received approximately $4 for participating.
Overview of Design and Procedure
The experiment was designed as a 2 X 2 factorial with drug condition (alcohol versus placebo) and social condition (group versus solitary) as the factors. Equal numbers of men and women served in each of the four conditions generated by the design. The experimental sequence essentially consisted of completion of a mood scale, ingesting the beverage alone, experiencing the effects solitarily or in a group of three members of the same sex, and a repetition of the mood scale. The basic data were changes in self-rating of mood and observer ratings of behavior.
Procedure
Subject reception and cover story. Upon arrival at the laboratory, a subject was told that the purpose of the experiment was to study the effects of alcohol on creativity. It was explained that he or she would be required to drink and then perform a task which assessed creativity. Subjects were told that since mood could affect creativity, it would be necessary to measure their mood states during the course of the experiment. In order to determine whether a subject had been drinking prior to arrival, a breathalyzer reading was taken before drinking. All readings were negative.
Initial mood rating. To begin the experiment, subjects were asked to complete a version of the Clyde Mood Scale (Clyde, 1963) , which includes items tapping both affect and physical symptoms. Following pretesting, the scale was modified slightly to increase its sensitivity for purposes of this experiment. Only the four adjectives which load most heavily on each of the six dimensions of the scale (friendly, unhappy, aggressive, sleepy, dizzy, clear thinking) were included. In response to each adjective, subjects were asked to rate themselves on a 7-point scale labeled at each point: not at all (1); slightly (2); somewhat (3); moderately (4); quite a bit (S); very much (6); extremely (7). Additionally, four adjectives (weary, disinterested, bored, dull) were chosen a priori to reflect a boredom dimension, and four (happy, elated, carefree, cheerful) to reflect a euphoria dimension.
Of the eight dimensions thus measured, five (friendly, unhappy, aggressive, euphoric, bored) were assumed to measure social-affective responses, while the remainder (dizzy, clearthinking, sleepy) were conceptualized a priori as representing bodily symptomatology. This dichotomy was validated by an informal survey of experimental psychologists.
Subjects were seated in a private cubicle while completing the mood scale, regardless of their experimental condition. When more than one subject was present, an experimenter ensured that no communication took place. Appointments had been prearranged so that subjects tested in groups were strangers to one another prior to the experiment.
Drinking. After completing the mood scale, subjects were given three disposable cups each containing equal amounts of beverage. Each subject had been asked to skip the meal that would normally have been taken before the scheduled appointment. For the alcohol condition, the beverage contained a cocktail of commercial orange drink (Awake) and 95% ethanol. Volumes of the alcoholic beverage were adjusted to give each subject a dose of .50 grams/kilogram of ethanol at a concentration of 25%. For males and females, respectively, the dose was the approximate equivalent of 2.5 or 2.0 drinks containing 1.5 ounces of 80-proof beverage alcohol per drink. The placebo was simply a comparable volume/body weight of the orange drink. In the case of both the alcoholic and placebo drink, 100 microlitres of peppermint oil were added per 300 millilters of beverage to mask the taste of the drink. Subjects were asked to drink at a relatively constant rate over a 15-minute period. While drinking, the subject was allowed to preview the materials to be used in the alleged creativity task. When the drinks were completed, subjects were asked to rate their level of intoxication on a scale ranging from 0 ("not at all intoxicated") to 100 ("as intoxicated as I have ever been").
Social manipulation. Subjects next moved from the cubicle to chairs in the center of the experimental room. In the solitary condition, a subject was seated alone in front of a small table; subjects in the group condition sat in threes facing one another around the table. For 10 minutes, subjects listened 3 In studies of this nature, it is important that subjects in a placebo condition not be aware that they have been given a placebo. Otherwise, such variables as subjects' awareness of and irritation at "being tricked" could have a profound effect on mood and confound comparisons between alcohol and placebo conditions. However, in the present study, this problem does not seem to have arisen. No placebo subject expressed any suspicion that he had been given a placebo. In addition, 49 of 60 placebo subjects gave ratings indicating some feeling of intoxication, so it is likely that the placebo manipulation successfully conveyed to subjects the idea that they had received alcohol. Further, the affective responses of the handful of placebo subjects who rated themselves at the lowest possible point on the intoxicating rating scale did not differ from those of the remainder of the placebo subjects. Thus, one can assume with some confidence that the placebo manipulation can be treated as an appropriate control for the alcohol manipulation.
to a selection from a currently popular humorous recording. They were told that the purpose of this was to stimulate creative thinking; in fact the purpose was to fill time until blood alcohol levels peaked and to allow them to adapt to the experimental setting. In the solitary condition, subjects were then asked to compose captions for 22 cartoons with which they had been supplied. They were asked to analyze the content of the cartoons and to justify the creative appropriateness of their captions. Their responses were recorded using a portable cassette tape recorder which was supplied. In the group condition, subjects were asked to perform the same tasks and to arrive at a consensual caption for each cartoon. Again, they were informed that these proceedings were being taped. Twenty minutes were allowed for the "creative" activity in both social conditions.* Second mood and intoxication rating. When the period of "creative activity" was completed, subjects returned to the cubicles in which they completed the mood scale again and self-rated intoxication for a second time. They were asked to rate their mood and intoxication according to how they had felt during the creative session. Estimates of blood alcohol were also obtained at this point using a breathalyzer.
Observer ratings. During the period in which subjects devised and recorded captions, an experimenter recorded components of an "amusement index" (Schachter & Wheeler, 1962) by observing subjects' behavior through a one-way vision screen. The subjects' side of the screen was decorated with posters in an attempt to make it less salient. The observer noted the frequency of the following at 30-second intervals for each subject: In order to determine the reliability of this scale, two observers rated these behaviors independently during pilot sessions. In 93% of these reliability trials, there was perfect agreement between the two raters.
Discharge procedure. After the second intoxication rating, breathalyzer readings were again obtained from each subject. All subjects were required to remain at the site until a blood level of .03 or less was attained. They were then paid, asked not to disclose the experimental procedures to other potential subjects, and thanked for their participation before leaving.
RESULTS

Mood Scales
Treatment of data. To derive indices for each of the mood dimensions, the scale scores for the four adjectives representing a dimension were simply summed and averaged. This yielded eight mood scores for each subject. The basic data for each subject were changes in mood scores from the first to the second scale administration, obtained by subtracting values of the former from the latter. Since preliminary analyses revealed no consistent sex differences, data from male and female subjects were combined for all analyses. Analysis of variance of mood ratings obtained from the first administration revealed only one significant difference (p < .05) from among 24 possible main effects and interactions; subjects who were to receive alcohol rated themselves as more friendly than their placebo counterparts. Subjects were thus generally well matched in mood before any manipulations were applied; consequently, it is unlikely that differential changes in mood could be attributed to a statistical artifact such as differential regression.
Another statistical concern has to do with the independence of the self-ratings of subjects tested in groups of three. Any evidence of nonindependence would require treating groups rather than individuals as the unit of analysis, thus reducing degrees of freedom. To test for the possibility of such an effect, the following procedure was adopted: For alcohol and placebo groups separately, data for each mood subscale for subjects tested in groups of three were subjected to a one-way analysis of variance, with the 10 groups treated as the levels of the factor of the analysis. The analysis indicated that there were no effects of the group variable which even approached significance on any of the mood dimensions in either alcohol and placebo conditions. Thus subjects who interacted in the same group were no different in the variance of their selfratings than subjects who served in completely different groups. As a consequence, it was appropriate to use individuals rather than groups as the unit of analysis.
Predictions
Two basic predictions were tested: (a) Subjects intoxicated in groups would tend to describe their pharmacological states in affective terms, whereas subjects intoxicated alone would tend to respond to the same state as a set of physical symptoms, (b) The manipulation of social conditions would be effective only to the extent that alcohol rather than placebo was ingested.
The means of the difference scores relevant to each of these predictions are presented in Table 1 . Statistical evaluation consisted of analysis of variance followed by planned comparisons among means.
5 With respect to the first prediction, the appropriate contrasts involve comparison of the magnitude and nature of drug effects for subjects tested solitarily versus those tested in groups. In four of five instances, the prediction that grouped subjects would respond affectively was confirmed; those who drank alcohol in groups became significantly more friendly (p < .01, two-tailed, df -116), less unhappy (p < .05), less bored (p < .05), and more euphoric (p < .01) than grouped subjects who drank placebo. In four of five instances, subjects tested alone, in contrast, responded no differently to alcohol than to placebo on any of the same affective dimensions (friendly and euphoric, p > .10; bored and unhappy, p>.20). However, subjects who were intoxicated alone reported an increase in aggressive feeling (p < .05) compared to those who drank placebo solitarily. When physical symptoms are considered, the pattern was reversed. When subjects drank alone, alcohol made them feel less clearthinking (p < .01) and dizzier (p < .05) than their placebo counterparts; the difference on the "sleepy" dimension was not significant (p>.lO). On these same three 6 A possibly "stronger" test of the hypothesis would have been to look at Social Condition X Drug Condition interaction in the analyses of variance. However, since the specific prediction was for a difference between subjects in one pair of conditions and no difference in the other pair, such an interaction would have been difficult to obtain statistically. Hence, a slightly "weaker" form of analysis was used. dimensions subjects tested in groups responded similarly whether they drank alcohol or placebo (p > .20 in all three instances).
Confirmation of the second prediction requires that significant mood differences due to the social manipulation be restricted to subjects who actually received an active pharmacological agent.
6 This prediction was also generally confirmed. Subjects who drank socially reported themselves to be significantly more friendly (p < .OS), less bored (p < .01), and more euphoric (p < .01) than solitary subjects only when they drank alcohol; when placebo was consumed, the social manipulation was without effect on any of the five affective dimensions (p > .10 each case). 6 Since tests of the second prediction involve the same four means for each mood dimension as tests of the first, the two are not strictly independent in a statistical sense. However, the fact that the results so consistently conform to predictions (both when differences are predicted and when no differences are predicted) suggests that the results are not due to chance. 
Amusement Index
Following the procedure of Schachter and Wheeler (1962) , a composite amusement index was computed by summing for each subject observations recorded in the smile, grin, laugh, and big laugh categories. The scores thus obtained are shown in Table 2 . As was the case with the mood indices, the amusement scores from subjects tested in groups were subjected to analysis of variance to determine the independence of the observations. Since this analysis revealed that this was not the case for subjects given alcohol (F = 3.59, dj = 9/20, p < .05), the group rather than the individual was taken as the unit of analysis. In the solitary condition, groups of three were artificially formed by combining the data for sequentially tested, like-sexed subjects. Grouped subjects who drank alcohol manifested greater amusement (t ~ 1.82, df = 36, p< .07) than their placebo counterparts, whereas subjects tested solitarily responded similarly whether they had consumed alcohol or placebo. Regardless of the beverage consumed, subjects tested in groups displayed more amusement than those tested solitarily (t = 4.23, p < .01).
Breathalyzer Data and Self-Ratings of Intoxication
The means of the breathalyzer readings and of self-ratings of intoxication obtained after the second mood rating are shown in Table 3 . Since blood alcohol levels for subjects who consumed placebo were inevitably zero, only the data for those who actually consumed alcohol could be analyzed. The analysis of variance yielded no effect of the social manipulation (F = 0, dj = 1/56, p > .05). In the case of self-ratings of intoxication, an analysis similar to those described earlier indicated that these observations were statistically independent among subjects tested in groups. The only significant outcome of a subsequent analysis of variance was a main effect of alcohol (F = 10.56, dj = 1/116, p < .01).
DISCUSSION
In general, the results supported both predictions. Subjects who were intoxicated in groups responded to their pharmacological state as a change in affect and not as a set of physical symptoms. For subjects who drank alone, the situation was reversed; identical blood alcohol levels produced a state which was subjectively experienced not as affect but as physical symptomatology. Thus, the cognitive context represented by the social manipulation had clear consequences for the intoxicated experience. Moreover, the social condition did not exert an effect on affect in the absence of a true change in pharmacological state; the manipulation was completely without effect when placebo was consumed. Thus, it seems clear that there is no simple correspondence between the "objective" state of alcohol intoxication and its subjective manifestation.
It is useful to expand on this notion of the group as an agent of affective change. In the introduction it was suggested that social gatherings, "with their richness of stimulation, would be much more likely to convert alcohol-induced plasticity into affective experience than would an environment barren of people." However, it should be clear that the actual content of the affective experience would be expected to vary as a function of the particular social stimuli available in the situation. The present situation, employing as it did an amusing task in a relaxed situation, resulted in such positive emotional states as euphoria, friendliness, lack of unhappiness, and lack of boredom. However, it would also be expected that if the situation had been biased in a grim, unenjoyable direction, subjects drinking socially would still have experienced more affect than subjects drinking solitarily but that the content of the affective experience would have been quite different, taking its tone from the situation.
Interestingly, the socially mediated differences in subjective response to alcohol occurred in spite of the fact that the social manipulation did not affect self-ratings on a global measure of intoxication. This cannot be attributed to an insensitivity of measurement since the same scale reliably detected the main effect of alcohol. Thus although the state of intoxication was qualitatively quite different for social and solitary drinkers, the states were in some sense quantitatively similar regardless of the social condition. Apparently, although the pharmacological state induced by alcohol may give rise to quite different constellations of subjective effects as far as mood is concerned, this does not result in different judgments of the net degree of intoxication. This outcome raises the interesting question of whether and how individuals employ the subjective components of an alcoholic state in making self-assessments of intoxication. The present data suggest that subjects may discount subjective cues altogether or else possess to capacity to arrive at similar estimates from qualitatively distinct cues.
The only affective dimension for which there was an exception to the predictions was aggressiveness, which has in a quite different experimental context been shown to be increased (Shuntich & Taylor, 1972) and unaffected (Bennett, Buss, & Carpenter, 1969) by alcohol. In retrospect, this would seem to have been a poor choice of mood dimensions in this case since the atmosphere which was created probably biased responses in a comparatively jovial direction. Although alcohol did not affect the aggressiveness dimension for subjects tested in groups, subjects who drank alcohol alone reported feeling more aggressive than their placebo counterparts. There is no ready explanation for this outcome, which from the theoretical position adopted here is anomalous.
It is important to note that the confirmation of predictions was not restricted to measures of self-report alone. Although the effect was statistically marginal, the general pattern observed with self-description of affect was supported in the amusement index, which was a composite of overt behaviors; a difference between alcohol and placebo conditions occurred only among subjects tested together. Subjects tested in groups also had higher amusement scores than solitary subjects. Strictly speaking, a main effect of social condition does not conform with prediction, but it is hardly surprising that it was obtained given the nature of the dependent variable; facial expressions of amusement are much less likely to occur among solitary than grouped subjects.
The present results can be set in the wider context of other related research on the effects of alcohol on affective response. reported a series of three studies in which male subjects consumed alcohol in freely interacting social groups and at several points wrote stories to Thematic Apperception Test (TAT) cards. Subjects in the first study were business school students "invited to attend a discussion in the living room of an apartment" and "engaged by the experimenter in a discussion of what it means to be a businessman. . . ." Subjects in the second two studies were members of fraternities invited to "study the effect of a party atmosphere on fantasy. . . ." In these two studies "the periods of social interaction proceeded without much help from the experimenters in the context of a stag party . . ." Analyzing the content of the TATs, the authors observed that in the first experiment, only the category of meaning contrasts (themes of sharply contrasting ideas involving the meaning of life or some other similar major experience) was affected by drinking, while in the second two studies the major categories affected were physical sex and aggression restraints with no effects on meaning contrasts. These data are readily interpretable in the context of the present theoretical framework. In the first study, the cues arising from the relatively "serious" social context affected subjects' "existential" feelings but had little effect on sexual or aggressive feelings. In the second and third studies, the atmosphere of a stag party (which is almost synonomous with boisterous, aggressive, sexual behavior) biased the social cues and hence subjects' affective responses in a sexual, aggressive direction. Thus in both cases, the effect of alcohol on feeling states depended on the group-more precisely, on the specific social cues presented by the group interaction.
In another series of studies, Kalin (1972) manipulated subjects' cognitive environments in still other ways. In one study, subjects received either alcohol (wet) or no alcohol (dry) in the presence of an attractive female singer or with no singer present. In the dry conditions, there were no differences in TAT responses as a function of the presence of the singer while in the wet conditions, subjects exposed to the singer responded with significantly more physically sexual themes than subjects not exposed to her. Thus, the cognitive variable (singer) had an effect only when subjects had been drinking. Additionally, the difference between wet and dry conditions was much larger in the presence of the singer than in her absence. In the case of themes of physical aggression, which were less relevant to the cognitive manipulation, there were no such differences. In some of the other scoring categories, differences were found which are difficult to interpret with the present framework. However, the most striking results were found in the physical sex category, and these results were strongly in accord with the notion advanced in this paper, namely, that the effect of alcohol on affective state depends on the context in which the drinking occurs.
In a second study, found that the context in which drinking occurred (classroom versus apartment) affected at least two dimensions, physical sex (which is lower in the classroom) and time concern (which is higher in the classroom). This latter finding seems particularly appropriate as anyone who has lectured to a roomful of students who are continually checking their watches will attest. We would predict that this effect of setting on time concern would be exaggerated by alcohol, but since Kalin's design did not include dry conditions, this expectation cannot be tested.
In summary, the results of the studies by and correspond well with the theoretical position articulated here, namely, that alcohol and the environment interact to determine the affective response to the drug. While the present study has extended these findings to include an ecologically important variable, it is evident that the specific pattern of results is not generalizable to all social settings; although it would be predicted that the response to drinking would be more clearly affective in a social than a solitary setting, the specific content of the affect should depend upon the particular "affective tone" of the social situation.
Finally, it is interesting that the present results relate to some of research on the personality characteristics of potential alcoholics (college problem drinkers). One factor which applied to this group was labeled "lively social presence," and was typified by such items as "I like to go to parties and other affairs where there is lots of fun" and "I like parties and socials." According to the present results, if it is the case that much of the early drinking experience of such individuals takes place in such convivial social settings, drinking will be likely to become associated with positive affective experiences. This reinforcing consequence may in turn make drinking more probable in the future. Thus, to the extent that a social context can enhance the attraction of alcohol, for some individuals it may play a crucial role in the etiology of pathological patterns of alcohol consumption.
